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Na+, K+-ÀÒÔàçíà àêòèâí³ñòü ìåìáðàí çàðîäê³â â�þíà
Misqurnus fossilis L. ïðè ä³¿ àíòèá³îòèê³â

Èññëåäîâàëè âëèÿíèå àíòèáèîòèêîâ êëàññà ôòîðõèíîëîíîâ � íîðôëîêñàöèíà è áîðîöèíà � íà
Na+, K+-ATÔàçíóþ àêòèâíîñòü çàðîäûøåé âüþíà Misqurnus fossilis L. âî âðåìÿ ñèíõðîííûõ
äðîáëåíèé áëàñòîìåðîâ. Ïðè äåéñòâèè íîðîôëîêñàöèíà è áîðîöèíà âûÿâëåíî äîçîçàâèñèìîå
ñíèæåíèå óàáàèí÷óñòâèòåëüíîé Na+, K+-ÀÒÔàçíîé àêòèâíîñòè, êîòîðîå íàáëþäàëè íà VII² è
Õ äåëåíèÿõ áëàñòîìåðîâ. Ïðè äîáàâëåíèè â èíêóáàöèîííóþ ñðåäó íîðôëîêñàöèíà â
êîíöåíòðàöèè 5�25 ìêã/ìë, âûÿâëåíû çíà÷èòåëüíûå êîëåáàòåëüíîãî õàðàêòåðà èçìåíåíèÿ
àêòèâíîñòè Na+, K+-ATÔàçû, à ïðè  äîáàâëåíèè áîðîöèíà â êîíöåíòðàöèè 5, 15�25 ìêã/ìë
ýôôåêò áûë ìåíåå âûðàæåí.

ÂÑÒÓÏ

Na+, K+-àêòèâîâàíà, Mg2+-çàëåæíà ATÔàçà
(ÀÒÔ-ã³äðîëàçà, Na+, K+-ATÔàçà, Na+�K+-
íàñîñ, ÅÑ 3.6.1.37) � ³íòåãðàëüíèé á³ëîê
ïëàçìàòè÷íèõ ìåìáðàí åóêàð³îò [9, 10, 16,
17], ÿêèé ðåàãóº íà çì³íè âíóòð³øíüî- ³
çîâí³øíüîêë³òèííî¿ êîíöåíòðàö³¿ Na+ òà K+

[5], ³ çàáåçïå÷óº ï³äòðèìêó ³îííèõ ãðàä³ºí-
ò³â öèõ êàò³îí³â, â³äòàê, ³ òðàíñìåìáðàííîãî
ïîòåíö³àëó (ÒÌÏ), íåîáõ³äíèõ äëÿ ðåàë³çà-
ö³¿ âàæëèâèõ ïðîöåñ³â êë³òèííî¿ ô³ç³îëîã³¿
[10], à òàêîæ äëÿ ðåãóëÿö³¿ åíåðãåòèêè òà
ñèíòåçó ìàêðîìîëåêóë ³ çàãàëüíîãî ðîçâèò-
êó çàðîäê³â [4, 8].

Â³äîìî, ùî ôóíêö³îíóâàííÿ Na+, K+-
ATÔàçè çóìîâëþº çá³ëüøåííÿ ð³âíÿ ÒÌÏ
ó ðàííüîìó ðîçâèòêó â�þíà [1, 4]. Á³ëüøå
òîãî, Ãîéäîþ òà ñï³âàâò. [3, 4, 11] äîâåäåíî,
ùî àêòèâíèé òðàíñïîðò Na+ òà K+ º îäíèì
³ç ôàêòîð³â, ùî çóìîâëþþòü êîëèâàëüíèé
õàðàêòåð ÒÌÏ çàðîäê³â â�þíà ïðîòÿãîì
åìáð³îãåíåçó.

Âñòàíîâëåíî, ùî ï³ä âïëèâîì àíòèá³î-
òèê³â öèêëîãåêñàì³äèíó, ïóðîì³öèíó, àêòèíî-
ì³öèíó Ä [4] ³ ôòîðõ³íîëîí³â [2] çì³íþºòüñÿ
äèíàì³êà ÒÌÏ çàðîäê³â â�þíà, à ñàìå
ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ àìïë³òóäè òà

ïåð³îäó êîëèâàíü ïîòåíö³àëó, çàãàëüíà
äåïîëÿðèçàö³ÿ ïëàçìàòè÷íî¿ ìåìáðàíè.
Ïîä³áíà äåïîëÿðèçàö³ÿ ìåìáðàíè ñïîñòå-
ð³ãàëàñÿ ïðè âíåñåíí³ â ³íêóáàö³éíå ñåðåäî-
âèùå ñïåöèô³÷íîãî ³íã³á³òîðà Na+, K+-
ATÔàçè � ñåðöåâîãî ãë³êîçèäó óàáà¿íó [3].
Âèõîäÿ÷è ç öüîãî, ìîæíà çðîáèòè ïðèïó-
ùåííÿ, ùî àíòèá³îòèêè âïëèâàþòü íà
äèíàì³êó ÒÌÏ çà äîïîìîãîþ ³íã³áóâàííÿ
Na+�K+-íàñîñà. Òîìó ìåòîþ íàøèõ äîñë³ä-
æåíü áóëî âèâ÷åííÿ âïëèâó àíòèá³îòèê³â
ôòîðõ³íîëîíîâîãî ðÿäó íà àêòèâí³ñòü Na+,
K+-ÀÒÔàçè ìåìáðàí çàðîäê³â â�þíà ïðîòÿ-
ãîì ¿õ ðàííüîãî åìáð³îãåíåçó.

ÌÅÒÎÄÈÊÀ

Äîñë³äæåííÿ ïðîâåäåíî íà çàðîäêàõ â�þíà
(Misgurnus fossilis L.) ó ïåð³îä â³ä çàïë³ä-
íåííÿ äî çàê³í÷åííÿ ñòàä³¿ äðîáëåííÿ
áëàñòîìåð³â. ßéöåêë³òèíè îäåðæóâàëè òà
çàïë³äíþâàëè çà Íåéôàõîì [13]. Îâóëÿö³þ
ñòèìóëþâàëè âíóòð³øíüîì�ÿçîâèì ââåäåí-
íÿì ñàìèöÿì õîð³îãîí³÷íîãî ãîíàäîòðîï³íó
(500 îä.). ²êðó îäåðæóâàëè ÷åðåç 36 ãîä
ï³ñëÿ ñòèìóëÿö³¿. Ñ³ì�ÿíèêè âèäàëÿëè ï³ñëÿ
äåêàï³òàö³¿ ñàìö³â òà ðîçòèíó ÷åðåâíî¿
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ïîðîæíèíè. ²êðó çàïë³äíþâàëè â ÷àøêàõ
Ïåòð³ ñóñïåíç³ºþ ñïåðì³¿â. ×åðåç 5�10 õâ
ï³ñëÿ çàïë³äíåííÿ çèãîòè â³äìèâàëè òà
³íêóáóâàëè ïðè 20�22 îÑ ó ô³ç³îëîã³÷íîìó
ðîç÷èí³ Ãîëüòôðåòåðà. Mg2+-çàëåæíó, Na+,
K+-àêòèâîâàíó ÀÒÔàçíó àêòèâí³ñòü âèçíà-
÷àëè â ãîìîãåíàò³ çàðîäê³â â�þíà íà ð³çíèõ
ñòàä³ÿõ ïîä³ëó áëàñòîìåð³â.

Äëÿ öüîãî çàðîäêè â�þíà ãîìîãåí³çóâàëè
çà äîïîìîãîþ ãîìîãåí³çàòîðà Ïîòòåðà�
Åëüâåíãåéìà ó ðîç÷èí³ Ãîëüòôðåòåðà. Ãîìî-
ãåíàò öåíòðèôóãóâàëè 15 õâ ïðè 1600 g. Äëÿ
äîñë³äæåííÿ Na+, K+-ATÔàçíî¿ àêòèâíîñò³
ïðîâîäèëè ³íêóáàö³þ ñóïåðíàòàíòó (0,1 ìë)
ó 1 ìë ïåâíîãî ñåðåäîâèùà ïðè 25 îÑ
ïðîòÿãîì 15 õâ. Äëÿ âèçíà÷åííÿ ñóìàðíî¿
ÀÒÔàçíî¿ àêòèâíîñò³ âèêîðèñòîâóâàëè
ñòàíäàðòíå ñåðåäîâèùå ³íêóáàö³¿ òàêîãî
ñêëàäó (ììîëü/ë): ATÔ � 3,0, MgCl

2
 � 3,0,

NaCl � 100,0, KCl � 30,0, áóôåð òð³ñ-HCl �
30,0 (ðÍ 7,4; 37 îÑ). Çàãàëüíó ÀÒÔàçíó àêòèâ-
í³ñòü îö³íþâàëè çà âì³ñòîì Ð

í
 ó ñåðåäîâèù³

³íêóáàö³¿ ôåðìåíòó, ê³ëüê³ñòü ÿêîãî âèçíà÷àëè
çà ìîäèô³êîâàíèì ìåòîäîì Ô³ñêå�Ñóááàðîó
[12]. Na+, K+-ATÔàçíó àêòèâí³ñòü âèçíà÷àëè
çà ð³çíèöåþ ì³æ âì³ñòîì Ð

í
 ó ñåðåäîâèù³

ïðè äîäàâàíí³ òà çà â³äñóòíîñò³ óàáà¿íó
(1 ììîëü/ë).  Âì³ñò á³ëêà â ñóñïåíç³ ¿
ìåìáðàí âèçíà÷àëè çà ìåòîäîì Ëîóð³ [30].

Ó ðîáîò³ äîñë³äæóâàëè âïëèâ òàêèõ
àíòèá³îòèê³â, ÿê áîðîöèí ³ íîðôëîêñàöèí (â
îáîõ âèïàäêàõ ä³þ÷à ðå÷îâèíà � ôòîð-
õ³íîëîí îôëîêñàöèí) ó ä³àïàçîí³ êîíöåíò-
ðàö³é 5�25 ìêã/ìë. Ðîç÷èíè àíòèá³îòèê³â
â³äïîâ³äíî¿ êîíöåíòðàö³¿ âíîñèëè ó ³íêóáà-
ö³éíå ñåðåäîâèùå áåçïîñåðåäíüî ï³ä ÷àñ

ðåàêö³¿ äëÿ âèçíà÷åííÿ ôåðìåíòàòèâíî¿
àêòèâíîñò³ Na+, K+-ATÔàçè.

Ìàòåìàòè÷íå òà ñòàòèñòè÷íå îïðàöþ-
âàííÿ ðåçóëüòàò³â çä³éñíþâàëè çà äîïîìî-
ãîþ ïðîãðàìíîãî ïàêåòó Microsoft Excel,
äîñòîâ³ðí³ñòü çì³í âñòàíîâëþâàëè çà
êðèòåð³ºì t Ñòüþäåíòà [6].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Çàãàëüíà ATÔàçíà àêòèâí³ñòü çàðîäê³â â�þ-
íà ï³ñëÿ ³íêóáàö³¿ ñóïåðíàòàíòó íà ñòàä³¿
äâîõ áëàñòîìåð³â çà íîðìàëüíèõ óìîâ ñòà-
íîâèëà (29,0±0,6) ìêìîëü Ð

í
 . ìã-1 á³ëêà . ãîä-1

(n=10). Óàáà¿í÷óòëèâà ATÔàçíà àêòèâí³ñòü
çàðîäê³â â�þíà áóëà (14,5±0,4) ìêìîëü Ð

í
 .

ìã-1 á³ëêà . ãîä-1 (n=10; ðèñ. 1), ùî ñêëàäàº
50,0 % ± 1,2 % â³ä çàãàëüíî¿ ÀÒÔàçíî¿
àêòèâíîñò³. Na+, K+-ÀÒÔàçíà àêòèâí³ñòü
çàðîäê³â â�þíà ïîñòóïîâî äîñòîâ³ðíî
çá³ëüøóºòüñÿ ïðîòÿãîì äâîõ íàñòóïíèõ
ñòàä³é ðîçâèòêó çàðîäê³â. Ìàêñèìàëüíîãî
çíà÷åííÿ ôåðìåíòàòèâíà àêòèâí³ñòü Na+�
K+-íàñîñà äîñÿãàëà íà ñòàä³¿ VII² ïîä³ëó
áëàñòîìåð³â (270 õâ) ³ ñòàíîâèëà (17,2±0,7)
ìêìîëü Ð

í
 . ìã-1 á³ëêà . ãîä-1 (n=10). Íà 6-é

ãîäèí³ ðîçâèòêó (Õ ïîä³ë áëàñòîìåð³â) ñïîñ-
òåð³ãàºòüñÿ íåçíà÷íå çìåíøåííÿ àêòèâíîñò³
Na+, K+-ÀÒÔàçè íà 3,2 % ± 0,4 % â³äíîñíî
àêòèâíîñò³ íà ïåðø³é ãîäèí³ ðîçâèòêó.

Íà ðèñ. 2,à ïðåäñòàâëåíî çíà÷åííÿ Na+,
K+-ÀÒÔàçíî¿ àêòèâíîñò³ çàðîäê³â â �þíà
ïðè ä³¿ íîðôëîêñàöèíó â ä³àïàçîí³ êîíöåíò-
ðàö³é 5�25 ìêã/ìë ïðîòÿãîì ðàííüîãî
åìáð³îãåíåçó. ßê âèäíî, äîäàâàííÿ â
ñåðåäîâèùå ³íêóáàö³¿ íîðôëîêñàöèíó ó
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Ðèñ. 1. Na+, K+-ÀÒÔàçíà àêòèâí³ñòü çàðîäê³â â�þíà çà óìîâ íîðìè ïðîòÿãîì ðàííüîãî åìáð³îãåíåçó. * Ð<0,05,
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Na+, K+-ÀÒÔàçíà àêòèâí³ñòü

âêàçàíèõ êîíöåíòðàö³ÿõ ïðèçâîäèëî äî çì³í
Na+, K+-ÀÒÔàçíî¿ àêòèâíîñò³ çàðîäê³â, ÿê³
íàáóâàëè êîëèâàëüíîãî õàðàêòåðó ïðîòÿãîì
äîñë³äæóâàíèõ ñòàä³é. Çà óìîâ âïëèâó
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Ðèñ. 2. Na+, K+-ÀÒÔàçíà àêòèâí³ñòü çàðîäê³â çà óìîâ âïëèâó íîðôëîêñàöèíó (à) òà áîðîöèíó (á) â êîíöåíòðàö³¿ 5
(1), 10 (2), 15 (3), 20 (4), 25 (5) ìêã/ìë ïðîòÿãîì ðàííüîãî åìáð³îãåíåçó â�þíà.
* Ð<0,05; ** Ð<0,01; *** Ð<0,001 ïîð³âíÿíî ç êîíòðîëåì

àíòèá³îòèêà â êîíöåíòðàö³¿ 5�10 ìêã/ìë
êîëèâàëüí³ çì³íè ôåðìåíòàòèâíî¿ àêòèâ-
íîñò³ Na+, K+-ÀÒÔàçè áóëè íàéá³ëüø âè-
ðàæåí³ òà õàðàêòåðèçóâàëèñÿ ïåâíîþ ïåð³î-

á

à
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äè÷í³ñòþ. Òàê, íà ñòàä³¿ ïåðøîãî ïîä³ëó
(2 áëàñòîìåð³â, 60 õâ) óàáà¿í÷óòëèâà
ÀÒÔàçíà àêòèâí³ñòü çà óìîâ âïëèâó íîð-
ôëîêñàöèíó â íèçüêèõ êîíöåíòðàö³ÿõ çìåí-
øóâàëàñü ó ñåðåäíüîìó íà 22,7 % ± 0,3 %
(P<0,01) ïîð³âíÿíî ç êîíòðîëåì íà ö³é ñòàä³¿,
³ ñòàíîâèëà (12,1±1,1) ìêìîëü Ð

í
 . ìã-1 á³ëêà .

ãîä-1 (n=10). ²ñòîòíå çìåíøåííÿ Na+, K+-ÀÒÔàç-
íî¿ àêòèâíîñò³ çàðîäê³â â�þíà íà 56,4 % ±
0,7 % (P<0,01) ñïîñòåð³ãàëîñÿ ïðè ä³¿ íîð-
ôëîêñàöèíó â êîíöåíòðàö³¿ 10 ìêã/ìë íà
ñòàä³¿ 64 áëàñòîìåð³â (210 õâ) òà Õ ïîä³ëó
áëàñòîìåð³â (330 õâ). Çà óìîâ âïëèâó
íîðôëîêñàöèíó (5 ìêã/ìë) Na+, K+-ÀÒÔàçíà
àêòèâí³ñòü çàðîäê³â íà âèùå âêàçàíèõ
ñòàä³ÿõ ðîçâèòêó áóëà íàéìåíøîþ ³ ñòà-
íîâèëà (9,7±0,4) ìêìîëü Ð

í
 . ìã-1 á³ëêà . ãîä-1

(n=10).
Àíàëîã³÷íî ä³ÿ íîðôëîêñàöèíó ó âèñîêèõ

êîíöåíòðàö³¿ ïðèçâîäèëà äî â³ðîã³äíîãî
çìåíøåííÿ Na+, K+-ÀÒÔàçíî¿ àêòèâíîñò³
çàðîäê³â ïðîòÿãîì ðàííüîãî åìáð³îãåíåçó
â�þíà: ó êîíöåíòðàö³¿ 15 ³ 25 ìêã/ìë çì³íè
Na+, K+-ÀÒÔàçíî¿ àêòèâíîñò³ çàðîäê³â
â�þíà áóëè á³ëüø âèðàæåíèìè, àëå íàáóâàëè
õàðàêòåðó åêñïîíåíòè. Ïðè êîíöåíòðàö³¿
àíòèá³îòèêà 20 ìêã/ìë óàáà¿í÷óòëèâà
ÀÒÔàçíà àêòèâí³ñòü ìåìáðàí áëàñòîìåð³â
ïðîòÿãîì äîñë³äæóâàíèõ ñòàä³é ðîçâèòêó
çàëèøàëàñÿ íà îäíîìó ð³âí³ ³ áóëà â ìåæàõ
(1,2±3,2) ìêìîëü Ð

í
 . ìã-1 á³ëêà . ãîä-1

(n=10). Íà ñòàä³¿ VII² ïîä³ëó áëàñòîìåð³â
(270 õâ) óàáà¿í÷óòëèâà ÀÒÔàçàíà àêòèâ-
í³ñòü ïðè ä³¿ íîðôëîêñàöèíó â êîíöåíòðàö³¿
25 ìêã/ìë çìåíøóâàëàñü ó ñåðåäíüîìó íà
95,3 %±1,6 % (P<0,01) ïîð³âíÿíî ç êîíòðîëåì.

Ïðè ä³¿ áîðîöèíó (äèâ. ðèñ. 2,á) ñïîñòå-
ð³ãàºòüñÿ ïîä³áíà òåíäåíö³ÿ äîçîçàëåæíîãî
çìåíøåííÿ óàáà¿í÷óòëèâî¿ ÀÒÔàçíî¿ àê-
òèâíîñò³, ïðîòå ìåíø âèðàæåíà. ßê ç�ÿñó-
âàëîñÿ, ïðîòÿãîì ðàííüîãî åìáð³îãåíåçó
äëÿ Na+, K+-ÀÒÔàçíî¿ àêòèâíîñò³ ó ðàç³ ä³¿
áîðîöèíó â êîíöåíòðàö³¿ 5, 15�25 ìêã/ìë
òàêîæ õàðàêòåðí³ êîëèâàëüí³ çì³íè. Ïðè ä³¿
áîðîöèíó â êîíöåíòðàö³¿ 10 ìêã/ìë Na+, K+-
ÀÒÔàçíà àêòèâíîñò³ çàðîäê³â çàëèøàëàñÿ

íà îäíîìó ð³âí³ ³ íå ïåðåâèùóâàëà çíà÷åíü
(9,6±0,5) ìêìîëü Ð

í
 . ìã-1 á³ëêà . ãîä-1

(n=10). Íà â³äì³íó â³ä ä³¿ íîðôëîêñàöèíó,
íàÿâí³ñòü â ³íêóáàö³éíîìó ñåðåäîâèù³
áîðîöèíó ñïðè÷èíþâàëà íàéñóòòºâ³øå
çìåíøåííÿ óàáà¿í÷óòëèâî¿ ÀÒÔàçíî¿ àêòèâ-
íîñò³ íà ñòàä³¿ 64 áëàñòîìåð³â. Áîðîöèí ó
êîíöåíòðàö³¿ 25 ìêã/ìë ïðèçâîäèâ äî
çìåíøåííÿ Na+, K+-ÀÒÔàçíî¿ àêòèâíîñò³
çàðîäê³â â�þíà íà 77,2 %±1,9 % (P<0,001)
ïîð³âíÿíî ç êîíòðîëåì.

Îñê³ëüêè äî ñòàä³¿ Õ ïîä³ëó áëàñòîìåð³â
ðîçâèòîê çàðîäê³â çä³éñíþºòüñÿ çà ðàõóíîê
ãåíåòè÷íî¿ ³íôîðìàö³¿, ÿêà íàãðîìàäæåíà â
ìàòåðèíñüêîìó îðãàí³çì³ ï³ä ÷àñ îîãåíåçó
[4], à ÿäðî ïî÷èíàº ôóíêö³îíóâàòè íà
ï³çí³øèõ ñòàä³ÿõ åìáð³îãåíåçó, òî ìîæíà
çðîáèòè ïðèïóùåííÿ, ùî âïëèâ ôòîðõ³-
íîëîí³â ðåàë³çóºòüñÿ íà ìåìáðàííîìó ð³âí³.
Â³äîìî, ùî ïðîòÿãîì ïåð³îäó ñèíõðîííèõ
ïîä³ë³â áëàñòîìåð³â çàðîäê³â â³äáóâàþòüñÿ
öèêë³÷í³ çì³íè ê³ëüêîñò³ SH-ãðóï ìåìáðàí-
íèõ á³ëê³â [20]. Îñê³ëüêè ôòîðõ³íîëîíè
çäàòí³ ìåòàáîë³çóâàòè ç óòâîðåííÿì ñóëü-
ôîìåòàáîë³ò³â, ìè ïðèïóñêàºìî, ùî ³íã³-
áóâàííÿ Na+, K+-ÀÒÔàçè ìîæå áóòè ïîâ�ÿ-
çàíå ç óòâîðåííÿì êîìïëåêñ³â àíòèá³îòèê³â
ç ¿¿ SH-ãðóïàìè. Êð³ì öüîãî, ïðè ä³¿ ôòîðõ³-
íîëîí³â àêòèâóþòüñÿ â³ëüíîðàäèêàëüí³
ïðîöåñè [14, 15], ùî â ñâîþ ÷åðãó ïðèç-
âîäèòü äî äåô³öèòó Ñà2+ ³ Mg2+ ó êë³òèíàõ
[7, 18, 21]. Â³äîìî, ùî ö³ ³îíè áåðóòü ó÷àñòü
ó ñêëàäíèõ ìåõàí³çìàõ ðåãóëÿö³¿ Na+, K+-
ÀÒÔàçè ³ º åôåêòèâíèìè ìîäóëÿòîðàìè ¿¿
àêòèâíîñò³ [9]. Òàêèì ÷èíîì, âíàñë³äîê ¿õ
äåô³öèòó ìîæå ïîðóøóâàòèñÿ ðîáîòà Na+�
K+-íàñîñà.

Çàãàëîì ìîæíà ñêàçàòè, ùî àíòèá³îòèêè
ôòîðõ³íîëîíîâîãî ðÿäó íîðôëîêñàöèí ³
áîðîöèí ó ìåæàõ êîíöåíòðàö³¿ â³ä 5 äî 25
ìêã/ìë äîçîçàëåæíî ïðèãí³÷óþòü Na+, K+-
ÀÒÔàçíó àêòèâí³ñòü ìåìáðàí çàðîäê³â
â�þíà. Ïðè÷îìó çìåíøåííÿ àêòèâíîñò³
ôåðìåíòó áóëî íàéá³ëüø âèðàæåíèì íà
ï³çí³õ ñòàä³ÿõ åìáð³îãåíåçó (VII² òà Õ
ïîä³ëè áëàñòîìåð³â). Íà âñ³õ äîñë³äæóâàíèõ

Ì.Â. Öåëåâè÷, Ñ.Ì. Ìàíäçèíåöü, Ä.². Ñàíàãóðñüêèé
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ñòàä³ÿõ íàé³ñòîòí³ø³ çì³íè àêòèâíîñò³ Na+,
K+-ÀÒÔàçè ñïîñòåð³ãàëèñÿ ïðè äîäàâàíí³ â
ñåðåäîâèùå ³íêóáàö³¿ íîðôëîêñàöèíó â
êîíöåíòðàö³¿ 5�25 ìêã/ìë. Ó âñ³õ âèïàäêàõ
ö³ çì³íè íàáóâàëè êîëèâàëüíîãî õàðàêòåðó.
Ïðîòÿãîì ðàííüîãî åìáð³îãåíåçó äëÿ Na+,
K+-ÀÒÔàçíî¿ àêòèâíîñò³ õàðàêòåðí³ çíà÷í³
çì³íè ó ðàç³ ä³¿ áîðîöèíó â êîíöåíòðàö³ÿõ 5,
15�25 ìêã/ìë, êîëèâàëüíèé õàðàêòåð ÿêèõ
áóâ ìåíø âèðàæåíèé. Òîä³ ÿê çà óìîâ
âïëèâó áîðîöèíó â êîíöåíòðàö³¿ 10 ìêã/ìë
öåé ïîêàçíèê ïðîòÿãîì óñ³õ äîñë³äæóâàíèõ
ñòàä³é çàëèøàâñÿ íà îäíîìó ð³âí³ ³ ñòàíîâèâ
ó ñåðåäíüîìó 5,8 ìêìîëü Ð

í
 . ìã-1 á³ëêà . ãîä-1.

M.V. Tselevich, S.M. Madzinets, D.I. Sanagurskiy

Nà+, K+-ATP-ase  ACTIVITY  OF  THE  EMBRYOS
LOACH  MEMBRANE  MISQURNUS  FOSSILIS  L.
UNDER  THE  ANTIBIOTICS  INFLUENCE

The influence of some antibiotics of the fluoroquinolone classes
on the Na+, K+-ATP-ase activity of loach embryo (Misqurnus
fossilis L.) was investigated at different stages of blastomer
divisions. It was determined that norofloxacin and borocin
induce a dose-dependent decrease in Na+, K+-ATP-ase activ-
ity. Addition of norofloxacin (5-25 mcg/ml) into the incubation
media caused pronounced oscillations in Na+, K+-ATP-ase ac-
tivity, following borocin addition (5, 15-25 mcg/ml) this effect
was less pronounced. A conclusion was drawn about the influ-
ence of the fluoroquinolone on the membrane level.

I.Franko Lviv National University
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